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© Image protective film. 

© An image protective film comprising a laminated film comprising a base layer, a release layer formed of a 
resin having no compatibility with the base layer and an adhesive layer formed of a thennoadhesive resin; said 
laminated film; The film Is superposed on an image surface of an object article so as for tiie adhesive layer to 
come into contact with the image surface. Upon heating, it becomes separable from the object article in such a 
way that the base layer and the release layer remain on the object article to form a protective layer only on the 
heated area thereof. 
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BACKGROUND OF THE INVENTION 
1. Reld of the Invention 

s This invention relates to an Image protective film. More particularly, the present invention relates to an 
image protective film that can well protect in a simple way the surfaces of images formed by various image 
recording processes, in particular, can also well protect the surface of an image formed l)y a subfimialion 
transfer system. 

10 Z Description of the Related Art 

Various methods for protecting image surfaces have been hitherto proposed in order to improve light 
resistance, moisture resistance, scratch resistance, etc. of images formed on paper, plastic film or the fike. 
As a simple method that can be of everyday use, a method is known in which a plastic film is merely stuck 
15 on an image surface by the use of an adhesive, or a material coated with a hot-melt adhesive is contact- 
bonded to a base film under application of heat 

With recent spread of prepaid cards, ID cards, membership cards, eta, such protection of image 
surfaces has become popular also when such cards are prepared. Then, there is an increasing demand for 
making it feasible not only for those who are engaged in Image formation or card preparation but also those 
20 who distribute cards or use cards to easily apply the protection of cards. 

Such conventional methods for the protection of image surfaces, however, have been unable to well 
protect images fonmed by any image recording processes. That is to say. according to conventional 
metfiods commonly used, a frame Is formed around an object article (an article to be protected) such as a 
card on which an image has been formed, so that tfie article to which ttie protection has been applied has a 
larger size than tfie original one. Hence, tiie cards often become inconvenient to canry, and also, in tfie case 
of tiiose which are strictiy regulated on tiieir shapes in use as exemplified by prepaid cards, there have 
been problems such tfiat a card can not be inserted to a fixed card inlet or the card can not function as a 

Some of conventional metfuxJs Include a metfiod in which no frame is formed around tiie object article. 
30 Such a metiiod. however, has required a troublesome operation because, after a protective film has been 
plasted to tiie image surface of tiie object article, the film protruded from tiie article must be cut off in a 
separate step. 

In addition, in conventional metiKxJs. plasticizers are used in tiie protective films and adhesives tiiat 
come into contact witii tiie image surfaces, for tiie purpose of imparting a flexibility to tiie films. Hence, if, 

35 for example, any conventional metiiod is applied to tiie surface protection of an image formed by tiiermal 
recording of a sublimiation transfer system as in tiiermal transfer, an extreme migration of dyes may occur 
on tiie image surface to rough tfie surface and also cause bleeding of image or fading at an eariy stage. 
Also when tiie method is applied to an image surface formed by a melt transfer system, the migration of 
dyes as in the case of tiie protection of the image surface fonmed by the sublimiation transfer system does 

40 not occur, but blocking may occur. Thus, any of the conventional methods can not be a metfiod tiiat 
enables satisfactory protection of image surfaces also in tiiat case. 

Meanwhile, tiie Image recording metiiod according to ttie tiiermal transfer system can make compact 
an apparatus to be used and requires only simple maintenance. Hence, tiiis system is widely used. In 
particular, the sublimiation transfer system can provide an image witii an excellent gradation, and in recent 

45 years has become prevalent as an image forming metiiod when images are recorded in full colors. Hence, 
the conventional methods that can not well protect the image formed by the sublimiation transfer system 
has been considered very unsatisfactory as a method for the protection of image surfaces. 

SUMMARY OF THE INVENTION 

The present invention was made in order to solve the above problems involved in the conventional 
methods for the protection of image surfaces. Thus an object of the present invention is to make it possible 
to weil protect in a simple way the surfaces of images formed by various image formed methods including 
the sublimiation transfer system. 

To achieve the above object, the present invention provides an image protective film comprising a 
laminated film comprising a base layer, a release layer formed of a resin having no compatibility with the 
base layer and an adhesive layer formed of a thermoadhesive resin; said laminated film, when superposed 
on an image surface of an object article so as for said adhesive layer to come into contact with said image 
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surface, being separable from said object article upon heating, in such a way that said base layer and said 
release layer remain on said object article to form a protective layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rgs. 1 A afKl 1 B iUustrate how to use the Image protective film of the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 

TTw Image pfotective film of the presert Imfentfon *rtB be described below In dete^ 
accompanying drawings. 

Figs. 1A and I B Olustrates how to use the Image protective film of the present invention. As shown in 
the drawings, an image protective film la according to the present Invention comprises a laminated film 
comprised of a base layer 2. a release layer 3 and an adhesive layer 4. Rg. l A illustrates a state wherein 
T6 the image protecth^ film la Is superposed on an object article 5 comprised of an imagen^ceiving layer 6 
and a substrate 7. and they are heated with a pair of heat rolls 8 over an image-fbntjed area of the imaae- 
- ™«Wn9teyer 6. Rg i« a state where[n., after the image protective Jim la and theobject article 
5 have been heated as shown in Rg. lA, the image protective film la Is peeled and removed from the 
object article 5insuchawaythatthebaselayer2andthe release layer 3 of the image protective film l a 
20 remain only on the heated area of ttie object article 5 to form a protective layer lb. 

In such an image protective film la. the base layer 2 ttiat can be used may Include various plasflc films 
as exemplified by polyester films, polystyrene films, polysulfone films, polyimlde films, polyvinyl alcohol 
films, aromatic polyamide films and aramid films, or thin paper sheets such as cellophane and condenser 
paper. In particular, a PET (polyettiylene terephtfialate) film may preferably be used In view of heat 
2s resistance and stretching properties. 

The base layer 2 may preferably have a thickness of from 9 to 50 urn. taking account of heat 
sensitivity. 

The release layer 3 is fomtied of a resin having no compatibility witti ttie base layer 2. Hence, upon 
heating of the Image protective film la superposed on the image-receiving layer 6 of the object article 5 
30 tiie base layer 2 becomes separable from the release layer 3 at tfie part thus heated. In ottier words the 
release layer 3 togetfier wi«i the adhesive layer 4 become separable from the original image protective film 
la. so tfiat the protective layer lb can be fomied. In ttie case when, for example, tfie base layer 2 is formed 
of a PET film, such a release layer 3 may preferably be formed of an acrylic resin film having no 
compatibility with the PET film. ^ 

Witti regard to tfie part heated, dear separation of tiie resin of tfie release layer 3 should preferably be 
improved so tfiat tfie base layer 2 can be readily separated from the release layer 3 to form ttie protective 
layer lb. For this purpose, ttie peel layer 3 may preferably be incorporated with a release agent such as 
polyetfiylene filler or silica filler. 

The peel layer 3 may preferably have a tfiickness of 3.0 urn or less, and more preferably 2 5 um or 
40 less. This tfiickness control can prevent burrs from being fomied around tfie protective layer lb. 

The adhesive layer 4 is fomried of a resin capable of adhering tfie release layer 3 of ttie image 
protective film la to tfie image-receiving layer 6 of ttie object article 5 upon heating. For example In ttie 
case when the base layer 2 is formed of ttie PET film and ttie release layer 3 is formed of tfie acrylic resin 
film, tfie adhesive layer 4 can be formed of polyeser resin and epoxy resin. In tfiis instance, if an image 
formed by tfie sublimiation transfer system has been formed in the image-receiving layer 6. no plasticizer 
should be used so as for its image quality to be prevented from being lowered. 

To the adhesive layer 4. an ultraviolet absortient may preferably beforehand added for the purpose of 
improving the light resistance of the image. This means that the ultraviolet absortjent is mixed in a layer 
closest to the image-receiving layer 6. and hence tfie light resistance can be efficientfy improved and also it 
so becomes possible to prevent the object article 5 from being deteriorated with time and brought into the 
state that its surface has a powder. 

The adhesive layer 4 may preferably have a thickness of 3.0 um or less, and more preferably 2.5 um 
or less, in order to prevent burrs from being formed as in the release layer 3. 

In addition to the foregoing. In the image protective film la of the present invention, various additive 
may be optionally mixed in the respective base layer 2. release layer 3 and adhesive layer 4. For example 
a dye. a pigment or a filler may be mixed in the release layer 3 or adhesive layer 4. 

Also when such additives are used, the protective film of the present invention may preferably be so 
made as to have a light transmission of 60 % or more in the visible light region. 
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The base layer 2. release layer 3 and adhesive layer 4 can be laminated Into a film by coating them 
ustng a reverse coater. an air-knife coater. a die coater or the like followed by dryino. accoidina to a 
conventional method. ' # » a 

In use of the image protective film ta of the present invention, first, as shown In Rg. 1A. the image 

protective film la Is superposed to the object article 5 in such a way that the adhesive layer 4 of tte 
comes into contact with the irtage-receivlng layer 6 of the latter on which any desired image has been 
formed, which are then heated by any heating means such as the heat rolls 8. 

The heating conditions in this stage depend on the type or the like of the resin that fonns the release 
layer 3 or adhesive layer 4. For example, when the base layer 2 Is fonmed of PET film, the release layer 3 
acrylic resin, and the adhesive layer 4. polyester resin and epoxy resin, the heating may usuany be carried 
out at a temperature of from 1 50 to 200 • C at a pressure of from 1 to 3 kg (linear pressure) for a time of 
from 1 to 5 seconds, -nie part to which the heating is appned can be appropriately decided as desired. f=br 
example, when an image fonned over the whole surface on the object article 5 should be protected the 
whole area on the object article 5 may be heated. When an image is formed partly on the object article 5 
only the part on which the image is formed may be heated. There is a possibility that the object article 5 
curls when an image is formed thereon. To correct the curiing thus occunred. the protective layer lb may 
be formed by heating the whole surtace on the object artfole 5. 

After the heating, the image protective film la may be merely peeled and removed from the object 
article 5. Thus, it becomes possible to form the protective layer lb with ease, having excellent Rght 
resistance, moisture resistance, plasticizer resistance, chemfcal re^stance. scratch resistance, gate reas- 
tance. eta It also becomes possible for the protective layer lb to correct the curl of flie oliject article 5. 

There are no particular fimitations on ttie image that can be protected by the Image protective film la of 
the present invention. For example. It is possible to protect Images formed by thermal transfer systems 
such as sublimiation transfer and melt transfer, printing systems such as offset printing, ink-jet recording 
systems, static toner recording systems, etc. 

The object article 5 can be of various forms. For example, it may include articles comprised of a 
substrate such as paper or plastic and provided tiiereon a dyeabte layer fonned of polyester resin or ttie 
like, fliose in which a dyeable resin such as vinyl chtoride resin itself is formed Into films, ttiose in which a 
dyeabte resin serves as a substrate as in OHP transparent films, and ttiose In which flje material itself is a 
molded product of a dyeable resin as in 10 cards or prepaid cards. 

According to tiie image protective film of ttie present invention, ttie release layer having no compatibility 
witti ttie base layer becomes separabto from ttie base layer upon heating, and can form ttie protective layer 
in ttie state «iat it is adhered to ttie object artide ttirough ttie adhesive layer. Thus, ttio desired part may be 
heated, so ttiat tfie protective layer can be simply formed only at ttie heated part. When it is formed, no 
unwanted frame is formed around ttie protective layer. The fomiation of ttie protedtive layer over ttie whote 
surface of ttie object artide makes it possibte to con-ect any curt of flie object artide. 

The protective layer formed from ttie image protective film of ttie present Invention can improve ttie 
light resistance, moisture resistance, chemical resistance, scratch resistance, etc. of ttie images fonned by 
vanous image recording processes and can well protect ttie object artide. In particular, in ttie embodiment 
in which no plasticizer is contained in ttie adhesive layer, no plastidzer is present at ttio part coming into 
conted witti ttie objed articte. Hence, ttie image formed by ttie sublimiation transfer system can also be 
very well proteded vmtiiout causing any migration of dyes. 
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EXAMPLES 

The present invention will be more specifically described by giving Examples. In ttie following, "partfs)' 
refers to "part(s) by weight". » k \ / 

To a PET film (ttiickness: 16 urn) serving as a base layer, a retease layer (thickness: 2.5 um) and an 
adhesive, layer (thickness: 2.5 um) each having the following composition were successively laminated 
using a roll coater. Thus an image protedive film of the present invention was prepared. 
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(Release layer) 

Acrylic acid (PARALOID, trade name; available from Rhom & 

5 

"^^^C°-> 10 parts 

Polyethylene filler (180; available from Toyo Ink Mfg. 
10 Co., Ltd.) 1 P3^^ 

Methyl ethyl ketone 45 parts 

45 parts 

(Adhesive layer) 



IS 



Polyester resin (BYLON 200/ trade name; available from 

20 Toyobo Co., Ltd.) 3 ^^^j,^^ 

Epoxy resin 3 p^^^g 

Ultraviolet absorbent (TINUVIN, trade name; available from 

25 

Chiba Geigy Ag) 2 parts 

Methyl ethyl ketone 25 parts 

30 Toluene 25 parts 
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Using a sublimiation transfer printer GZ.P21. manufactured by Sharp Cori).. a full-color Image was 
transferred to a PET substrate to form an image of a sublimiatlon transfer system, tfius giving an object 
article. On the image surface thereof, the image protective film obtained in the above example was 
superposed in such a way that Its adhesive layer comes into contact with the image surface, which were 
40 ttien heated at a temperature of 160- C at a pressure of 1,5 kg (linear pressure) for a time of 2 seconds 
mereafter. the image protective film was peeled to fomi a protective layer on the image surface 

Then, evaluation was made in the following way on its light resistance, chemical resistance, plastictzer 
resistance, scratch resistance and curl. For comparison, the same evaluation was also made on those of an 
article on which no protective layer was formed. 
45 Light Resistance: Degree of fading when in'adiated with a mercury lamp for 140 hours. 

^; Density loss of less than 10 % with respect to the initial density, 

®* Density loss of not less than 10 % and less than 20 % with respect to the 

initial density. 

^* Density loss of not less than 20 % and less than 40 % with respect to the 

initial density. 

2j Density loss of not less than 40 % with respect to the initial density 

Chemical resistance: The state of surface observed when immersed in each of alcohol, acid (pH 3) 
and alkali (pH 11) for 2 minutes and thereafter naturally dried. 
No change. 

No change (but the surface becomes swelled). 
Layer peels. 

Layer peels to affect print surfaces. 
Plasticizer resistance: Degree of migration occurring when an eraser containing a plasticizer in a 
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A: 
B: 
C: 
D.- 
Scratch resistance: 
A: 
B: 
C: 
D: 

Cuii: 



No dye transfers to the eiaser side 
The protective layer Is pfastidzed " 
The protective layer peels. 

Dyes transfer to the eraser side 

Hardness test canied out usino a oenr.! u 

H or higher ^ '^"^^ ^ hardness H or B, 

H 

HtoB 
B 

Measured on a scale plate. 



75 



Table 1 



20 



25 



30 



35 



Light Resistance: 
Chemical resistance (alcohol) 
Chemical resistance (pH 3): 
Chemical resistance (pH li): 

Plasticlzer resistance: 

Scratch resistance: 

Curl : 
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An image protective film comprising a laminated fi, 



«im comprising a base layer, a release layer formed Of 
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3. 



a r^in havng no compatiWHty with the base layer and an adhesive layer formed of a thermoadhesive 
resin, said laminated film, when superposed on an image surface of an object article so as for said 
^ry^'. *° '"to ^"tact with said image surface, being separable from said object article 

Sa te^r* ^ ^ *^ ^'^ ^"^^ 

SllTnoX^er"'" ^ « ^ 

TTie image protectivo film according to daim l or 2. wherein said base layer comprises a PET film 
release layer comprises an aiylic resin film containing a polyethylene filler, and said adhesive 
layer compnses a polyester resin, ianepoxy resin and an ultrB^«•ol^ a saio aohesn^e 
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FIG. 1A 




FIG. IB 
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